Introduction: Researchers have documented that the impact of childhood maltreatment on later symptoms of depression differs depending on the type(s) of maltreatment experienced, with emotional abuse and neglect being more likely than other forms of childhood maltreatment to increase the risk for depression. It is possible that emotional abuse and neglect are more likely to increase the risk for depression because they promote the development of negative selfreferential processing (SRP), but this has not yet been tested empirically. The current study was designed to examine whether negative SRP mediated the association between different forms of childhood maltreatment and symptoms of depression during a time of stress. Methods: We assessed the experience of different forms of childhood maltreatment (ie, emotional neglect, physical neglect, emotional abuse, physical abuse, and sexual abuse) and negatively biased self-schemas early on in the university semester, among a sample of undergraduate students. We then assessed levels of depressive symptoms 2 months later during a naturalistic stressor (ie, university students' first final exams). Results: As expected, negative SRP mediated the relation between both neglect and emotional abuse, but not physical and sexual abuse, and later symptoms of depression. Discussion: This is the first study to examine SRP as a mechanism underlying the association between forms of childhood maltreatment and symptoms of depression during a time of stress. Results suggest that the development of negative SRP biases may explain why some types of childhood maltreatment are more likely than others to increase an individual's risk for depression during stressful developmental periods.
neglect are more likely to promote the development of negative self-schemas, negative and stable beliefs and patterns of thinking about oneself. 10, 11 Importantly, negative self-schemas are distinct from negative cognitive styles more broadly as they specifically involve negative beliefs and attributions regarding the self and are thought to be more strongly associated with depression than other forms of negative cognitive schema. 12 Consistent with cognitive models of psychopathology, researchers have documented that childhood maltreatment is associated with negative self-schemas, and as would be expected, this is most commonly observed for forms of maltreatment that are not associated with overt physical threat. 13 Sachs-Ericsson, Verona, Joiner, and Preacher argued that victims of emotional abuse receive negative messages about their self-worth, which leads to the creation and maintenance of negative self-schemas. 14 Similarly, Steinberg, Gibb, Alloy, and Abramson suggested that negative self-schemas develop in individuals with a history of emotional abuse because they become hypervigilant towards instances of emotional rejection, the internalization of which leads to the expectation that future experiences will be in line with their negative core self-beliefs. 15 Importantly, although it has never been explicitly examined, there is also reason to expect that both emotional neglect and physical neglect promote negative self-schemas. Emotional and physical neglect may convey implicit messages that victims are not deserving of care and attention, which in turn, may contribute to the development of negative self-schemas or, at the very least, may prevent the development of positive beliefs about the self. 16 In turn, negative cognitive biases relating to the self are thought to be inherently related to the onset and maintenance of depression. 10 Indeed, the association between negative selfschemas and depressive symptoms has received empirical support. [17] [18] [19] For instance, researchers have documented that negative self-schemas predict a more pernicious course of depressive symptoms involving the recurrence of depressive episodes, particularly in the context of stressful life events. 19 However, much of this literature is limited by the use of selfreport measures (eg, the Young Schema Questionnaire) and cross-sectional designs. 20 In sum, there is empirical evidence that some forms of childhood maltreatment lead to the development of negative self-schemas, and in a separate literature, negative selfschemas have been associated with depression. Critically, however, it is unclear whether and to what extent negatively biased self-referential processing (SRP) might be a mechanism through which each form of childhood maltreatment is associated with depressive symptomatology.
In response to this gap in the literature, the current study was designed to examine whether negative self-schemas mediate the association between each form of childhood maltreatment and symptoms of depression during a time of stress. This question was investigated in a sample of emerging adults, who have the highest cumulative prevalence and incidence rates of depression of any age group. 21, 22 Further, the impact of self-schemas on wellbeing may be particularly strong in this cohort as emerging adulthood represents a time during which one's identity is explored and significant development in interpersonal domains occurs. 23 We first assessed the experience of different types of childhood maltreatment (ie, emotional neglect, physical neglect, emotional abuse, physical abuse, and sexual abuse) and negatively biased self-schemas early on in the university semester (Time 1). In order to assess selfschemas specifically and to overcome the limitations of self-report measures of self-schemas (including recall, demand and reference biases), negative self-schemas were measured using the well-validated self-referential encoding task, 24 which provides an index of negatively biased SRP.
Given evidence of a robust association between stressful life events and the development of depression, we assessed symptoms of depression during a particularly stressful and ecologically valid period: university students' first final exams (Time 2) . 25, 26 We expected that the relation between childhood maltreatment and symptoms of depression would be mediated by negatively biased SRP for neglect (both emotional and physical) and emotional abuse, but not for physical abuse and sexual abuse.
Method Participants
Using GPower 3.1, it was determined via a power analysis based on a moderate effect size of f 2 =0.15 that a sample of 99 participants would be required to detect differences at α = 0.05 and power = 90%. However, given the longitudinal nature of the study design (with the potential for attrition), recruitment remained active across the entire first 3 weeks of the university semester. Therefore, the current sample consisted of 160 undergraduate students (85.6% female) who were entering their first year of university. Cognitive Task
Self-Schemas
We assessed participants negative self-schemas using the SRET presented via E-Prime 2.0. 24 The SRET consisted of 40 adjectives, 20 of which were positively valenced and 20 of which were negatively valenced. Each trial began with the phrase "Describes me?" presented for 500 ms in the middle of the screen. Next, a blank screen appeared for 250 ms, following which an adjective was presented in the middle of the screen. Adjectives were presented in random order, and participants pressed the key corresponding to "yes" or "no" to indicate whether or not the word described them. Finally, a fixation cross was presented for 1000 ms in the middle of the screen. Immediately following, participants worked on a distractor task for 3 mins. Lastly, participants were asked to write down as many words as they could recall from the SRET, regardless of whether or not the word was endorsed as self-descriptive. Four variables were obtained based on participants' performance on the SRET: the number of positive and negative words endorsed as self-descriptive, and the number of endorsed positive and negative adjectives that were recalled. In line with previous research, 19, 27, 28 we computed an SRP bias score based on the number of negative words endorsed and recalled as a proportion of the total number of words endorsed and recalled in order to control for individual differences in overall rates of endorsement and recall. There is significant evidence that individuals at risk of developing depression and those who have already developed depression are characterized by negative schemas that are activated by negative events or negative mood. 29, 30 Thus, because cognitive biases can remain latent until they are triggered (for example, by a negative mood state), a negative mood was induced immediately before participants completed the SRET. 31 Specifically, participants were instructed to watch one of three randomly assigned sixminute film clips using procedures described in LeMoult et al: 19 My Girl, which depicts an adolescent girl learning that her best friend has died; 32 Stepmom, which depicts a young son and daughter saying goodbye to their terminally ill mother; 33 and Dead Poets Society, which depicts an adolescent boy learning that his best friend has completed suicide. 34 To ensure the efficacy of the negative mood induction, self-reported negative affect was assessed via the Positive and Negative Affect Scale (PANAS) immediately prior and following the viewing of the film clip. 35 The PANAS has good internal consistency (α = 0.85) and testretest reliability (r = 0.87). Internal consistency was also acceptable in the present study (αs > 0.79).
Self-Report Measures Childhood Trauma
Participants completed the Childhood Trauma Questionnaire to assess history of childhood maltreatment. 36 The CTQ is a 28-item questionnaire consisting of five subscales (five items each assessing emotional neglect, physical neglect, emotional abuse, physical abuse, and sexual abuse) and three validity items. Items for each form of maltreatment were summed to yield five subscale scores, which in turn were summed to create a total score. The CTQ is one of the most commonly used scales to assess experiences of childhood maltreatment, and it has excellent internal consistency (α = 0.96) and good test-retest reliability (r = 0.85) among university populations. 37 There was also excellent internal consistency in the current study (α = 0.91).
Symptoms of Depression
Participants completed the 21-item Beck Depression Inventory-II to assess the severity of their depressive symptoms during the past 2 weeks. 38 The BDI-II is one of the most widely used assessment tools for self-reported symptoms of depression, and has excellent internal consistency (α = 0.91) and test-retest reliability. [38] [39] [40] There was also good internal consistency in the current study (α = 0.88).
Covariates
Consistent with recent publications, 41 in order to provide a more rigorous test of the relations among childhood maltreatment, negative self-schemas, and symptoms of depression, in all models we included age, sex, and depression history as covariates. Depression history was assessed via participants' self-report of having ever received a diagnosis of depression from a health professional.
Procedures
Participants came to the laboratory to complete an initial study session within the first 3 weeks of beginning university. After providing informed consent, participants completed a negative mood induction, followed immediately by the SRET. A positive mood clip, Milo and Otis, 42 which depicts puppies and kittens playing in a field, was shown after the completion of the SRET and prior to the completion of the questionnaires. Participants then reported on their history of childhood maltreatment (CTQ) and relevant covariates including age, sex, and history of depression. To examine whether these variables could predict symptoms of depression during a time of increased stress, participants reported on their level of depressive symptoms (BDI-II) during their first final exam period, approximately 2 months later, online via Qualtrics.
Results

Descriptive Statistics and Preliminary Analyses
Of the 160 participants who completed the Time 1 session, 6 were lost to follow-up. These individuals did not differ from those who completed Time 2 with respect to age, sex, racial group, depression history, or experience of childhood maltreatment, ps > 0.05. Bivariate correlations between all variables are presented in Supplemental Table 1 .
Mood Induction
To examine the effectiveness of the mood induction, a repeated-measures analysis of variance (ANOVA) was conducted on self-reported negative affect, as measured by the PANAS. As expected, results indicated a significant main effect of time, F(1, 157) = 54.08, p < 0.001, with participants reporting an increase in their negative affect from before (M = 15.32, SD = 4.85) to after watching the negative film clip (M = 18.56, SD = 6.55).
SRET (Time 1)
Participants endorsed as self-referential an average of 13.39 (SD = 4.50) positive words and 7.13 (SD = 3.56) negative words on the SRET. Following the filler task, participants recalled an average of 5.58 (SD = 2.48) of the positive words that were endorsed and 2.36 (SD = 1.66) of the negative words that were endorsed, yielding an average negative SRP score of 0.30 (SD = 0.21; using the formula put forth by Gotlib et al).
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Childhood Trauma (Time 1)
The average total CTQ maltreatment score within our sample was 30.89 (SD = 9.00). 114 participants (71%) endorsed having experienced some degree of maltreatment during childhood. Of these 114 participants, 39% endorsed having experienced some degree of emotional neglect; 13.8% endorsed having experienced some degree of physical neglect; 57.5% endorsed having experienced some degree of emotional abuse; 37% endorsed having experienced some degree of physical abuse; and 6.3% endorsed having experienced some degree of sexual abuse. These prevalence rates are in line with previous findings in the university population. 37 
Symptoms of Depression (Time 2)
The average score on the BDI-II was 14. 
Main Analyses
To examine whether performance on the SRET mediated the association between childhood maltreatment and later symptoms of depression, we conducted a series of biascorrected bootstrapped mediation analyses using CTQ total score as well as each of the CTQ subscales as predictors, SRP bias as the mediator, and depressive symptomatology as the outcome. Age, sex, and depression history were included as covariates in all analyses, as is consistent with previous research. Exploratory analyses indicated that these variables did not significantly interact with negative SRP bias to predict variance in later symptoms of depression, R 2 change = 0.044, p > 0.05. Thus, moderated mediation models were not pursued.
Continuous variables were z-scored, and mediation analyses were performed using the PROCESS macro for SPSS. All PROCESS commands are presented in the supplement. Estimates include bootstrapped standard errors and 95% bootstrapped confidence intervals (CI; based on 5000 bootstrap samples). To quantify the relative magnitude of effects, percent mediation (a measure of effect size) was calculated for all mediation models following guidelines set forth by Preacher and Kelley and is interpreted as the percent of the total effect accounted for by the indirect effect. 44 Direct and indirect effects for all models are presented in Table 1 , and beta coefficients can be found in Supplemental Table 2 Finally, SRP biases did not mediate the association between childhood sexual abuse and symptoms of depression, indirect effect = −0.003, SE = 0.04, 95% CI [−0.05, 0.07]. When negative SRP biases were included in the model, the association between childhood physical abuse and symptoms of depression was not significant, β = 0.03, SE = 0.13, t(149) = 0.19, p = 0.850. The direct effect (c'-path) was larger than the total effect (c-path), suggestive of a suppression effect. Therefore, following guidelines put forth by Shrout and Bolger, percent mediation was not computed. 45 
Discussion
This is the first study to examine SRP as a mechanism underlying the association between multiple forms of childhood maltreatment and later symptoms of depression during a time of stress. Importantly, we found differential effects of SRP biases based on the type of childhood maltreatment experienced. Whereas negative SRP biases mediated the relation between emotional neglect, physical Notes: The direct effect represents the extent to which the dependent variable is influenced by changes in the independent variable, when the mediator remains constant. Significant mediation is indicated by a significant indirect effect; significant indirect effects are presented in bold.
Abbreviation: CM, childhood maltreatment.
neglect, emotional abuse, and symptoms of depression, SRP biases did not significantly mediate the relation between physical abuse or sexual abuse and symptoms of depression. These findings are critical to furthering our understanding of the mechanisms through which different forms of childhood maltreatment increase the risk for later depressive symptoms, and to helping us to understand why some forms of childhood maltreatment are more likely than others to increase the risk for depression. The extant literature suggests that emotional forms of childhood maltreatment may be more likely than physical forms of childhood maltreatment to increase the risk for later symptoms of depression, though it should be noted that physical and sexual abuse are often less frequently endorsed, which can artificially attenuate the strength of their association with depression. 6 Although little is known about the mechanisms through which different forms of maltreatment confer risk for depression, findings from the current study support the proposition that negative self-schemas serve as a mechanism through which emotional abuse and neglect are associated with symptoms of depression. Our findings are consistent with evidence from Crawford and Wright, who found that the experience of psychological maltreatment (ie, emotional abuse and neglect) during childhood was associated with later schemas of low self-esteem and self-deprecation. 46 Our findings are also consistent with past studies that have documented that maladaptive schemas considered more broadly (eg, schemas regarding loss and danger) are associated crosssectionally with both childhood trauma and depressive symptoms. 47 One possible reason that negative self-schemas mediate the association between emotional abuse and neglect and later symptoms of depression is that emotional abuse and neglect during childhood promote feelings of shame. Although Loader argued that children who are abused are likely to experience a "pervasive, and often life-long, sense of shame" regardless of the form of mistreatment, evidence suggests that emotional maltreatment is most likely to encourage the development of a deeply rooted sense of shame because it produces negative feelings about ones global, stable self-similar cognitions to those that are associated with a negative SRP bias. 48, 49 Consistent with this theory, children with rejecting parents (ie, emotionally abusive and/or neglectful) or a history of childhood psychological maltreatment are more prone to the experience of shame, which in turn is associated with higher levels of depression during the adolescent period. 50 Evidence suggests that emotional forms of maltreatment promote the development of shame because negative cognitions are communicated to the child either verbally (in the case of emotional abuse) or non-verbally (in the case of neglect). 51 Shame may, in turn, contribute to the manifestation of negative self-schemas because it promotes the development of an ingrained, negative view of the self. 49 However, other forms of childhood maltreatment (eg, childhood sexual abuse) have also been linked to feelings of shame among survivors and, as such, future work ought to examine the complex associations between forms of childhood maltreatment, shame, SRP biases, and depression.
In the present study, the indirect effects of childhood physical abuse and childhood sexual abuse on symptoms of depression were not significant. We also found that the first-order correlations between these forms of childhood maltreatment and symptoms of depression were not significant (see Supplemental Table 1 ). Although earlier work has documented that individuals exposed to physical abuse or sexual abuse are at higher risk of developing depression than those who experienced other forms of abuse, 5 more recent work has been mixed. For example, recent metaanalyses showed that emotional abuse and neglect were associated with greater risk for depression than were physical and sexual abuse, 7, 52 and other studies have reported nonsignificant associations between both physical and sexual abuse with depressive symptoms. 53, 54 That being said, as noted above, physical abuse and sexual abuse are often less frequently endorsed than other forms of maltreatment, and lower prevalence rates can attenuate the strength of their association with depression. Researchers have also posited that among individuals with a history of physical abuse and sexual abuse, distress may manifest in other ways, as these forms of abuse increase risk for other forms of psychopathology, namely posttraumatic stress disorder (PTSD) or sexual promiscuity, particularly in younger samples. 52, 55 Clearly, further work is required to further elucidate these complex associations. We would like to note several limitations of our research. First, we relied on participants' self-reported history of childhood maltreatment. Although it has been documented that individuals may deny instances of childhood abuse and neglect or may have difficulty remembering early maltreatment, on the whole, research has shown that adults' recall of childhood events is reasonably accurate. 56 Further, despite evidence that mood state may influence self-reported memory of experienced events, this effect is likely much smaller than has been suggested previously. 56 Second, while the inclusion of a university sample was advantageous insofar as we were able to take advantage of a naturalistic and ecologically valid stressor, it is important to acknowledge the limitations associated with the study of depression in this population. In particular, our sample may represent a high-functioning cohort, and as such our findings may not generalize to emerging adults more broadly. However, given the prevalence of childhood maltreatment in the population and of depression among university students, 57, 58 it remains important to examine mechanisms through which childhood maltreatment contributes to depression in this population. Nonetheless, future research should replicate the present study in a community sample of emerging adults. Third, symptoms of PTSD were not assessed in the present study. Given documented associations between depression and PTSD, 59 it will be important for future work to consider the impact of PTSD symptomatology on the observed associations between childhood maltreatment, SRP biases, and symptoms of depression during stress. Finally, though history of depression was controlled for in all mediation analyses, the absence of a formal assessment of depressive symptoms at Time 1 limits our ability to assess changes in depression across the first university semester. Future studies examining the impact of childhood maltreatment and SRP biases on changes in depression would help to further elucidate associations among these variables. Despite these limitations, the current study offers an important contribution to theoretical models of psychopathology. This study connects several important areas of literature, both emerging (negative SRP and depression) and well-established (childhood maltreatment and the later development of symptoms of depression) in nature. Specifically, the present study suggests negatively biased SRP is a mechanism through which particular forms of childhood maltreatment influence individual differences in symptoms of depression during a stressful developmental period among a sample of emerging adults. Further, the current study extends past work by assessing selfschemas in particular, which we measured using a wellvalidated cognitive task, rather than negative cognitive styles or maladaptive schemas more generally. Doing so provides a more fine-grained understanding of the mechanisms through which childhood maltreatment influences the experience of depression later in life. Importantly, this fine-grained understanding is critical to the development of treatment protocols targeting mechanisms underlying depressive symptoms in the context of a history of childhood maltreatment.
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